Note: Reports are unedited and appear as submitted by the referee. The review history appears in chronological order.
I can see little in the manuscript that might be improved, but have a couple of minor suggestions.
The mixture of form-taxonomy with formal taxonomy makes me a little uncomfortable. If 'Reticulosa' may be polyphyletic, is it necessary to assign the genus to an Order at all, rather than leaving it in open nomenclature? This said, the paraphyletic 'Reticulosa' envisaged in Fig. 7 clearly has some taxonomic value.
P3L1. Suggest removing 'both' to avoid ambiguity (were both spicules preserved, as well as soft tissue?) P4L32. 'stem-group' requires a subject; all fossils are by definition in some stem group. Suggest removing 'stem-group' or specifying 'fossils from the stem-group of X'. P9L26. Is it worth specifying the evidence that this is calcite, rather than any other polymorph of CaCO<sub>3</sub>? Presumably the presence of Ca alone does not discount ankerite? I wonder whether there might be value in mentioning the number of specimens in which mineralogy has been determined, to assuage possible concerns that the absence of ankerite or primary silica may reflect a chance variation in taphonomic regime.
P10L30. The authors may wish to consider discussing the carbonaceous hexactine spicules described by Harvey (2010, Biology Letters) as examples of semi-rigid non-mineralized (demineralized?) spicules. The density of panels is very high, making it difficult to benefit from the stereo pairs; could these be given a little more room, such that they can be viewed more comfortably? Note that abbreviations are out of order in the caption (cc before co). Comments to the Author(s) Dear Editors of the Royal Society The paper: "Three-dimensionally preserved soft-tissues and calcareous hexactins in a Silurian sponge: implications for early sponge evolution" is an important contribution to the knowledge of the early evolutionary history of the Phylum Porifera. The authors present compiling evidence for an original biomineralization of hexactinellid spicules "calci-hexactines" that confirm the new vision of the early evolution of sponges with diffuse limits among Classes, in contrast to the well differentiated taxonomy among extant sponges. Besides, they show with a 3D technic the organic preservation of the wall morphology including internal chambers, which is extremely rare among fossil sponge preservation.
I think the paper is of broad interest among paleontologists and neontologist. Minor suggestions: A location map and column could improve to visualize the geology of the area for open scope readers. An additional paragraph showing previous thoughts about the explanation for taphonomic replacement of silica by calcite in sponges could help also the non-familiarized readers. On behalf of the Editors, I am pleased to inform you that your Manuscript RSOS-190911 entitled "Three-dimensionally preserved soft-tissues and calcareous hexactins in a Silurian sponge: implications for early sponge evolution." has been accepted for publication in Royal Society Open Science subject to minor revision in accordance with the referee suggestions. Please find the referees' comments at the end of this email.
The reviewers and handling editors have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your manuscript.
• Ethics statement If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data has been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that has been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190911
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• Funding statement Please list the source of funding for each author.
Please ensure you have prepared your revision in accordance with the guidance at https://royalsociety.org/journals/authors/author-guidelines/ --please note that we cannot publish your manuscript without the end statements. We have included a screenshot example of the end statements for reference. If you feel that a given heading is not relevant to your paper, please nevertheless include the heading and explicitly state that it is not relevant to your work.
Because the schedule for publication is very tight, it is a condition of publication that you submit the revised version of your manuscript before 28-Jun-2019. Please note that the revision deadline will expire at 00.00am on this date. If you do not think you will be able to meet this date please let me know immediately.
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you will be able to respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". You can use this to document any changes you make to the original manuscript. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response to the referees. We strongly recommend uploading two versions of your revised manuscript: 1) Identifying all the changes that have been made (for instance, in coloured highlight, in bold text, or tracked changes); 2) A 'clean' version of the new manuscript that incorporates the changes made, but does not highlight them.
When uploading your revised files please make sure that you have: 1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions) and figure captions. Do not upload a PDF as your "Main Document"; 2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format should be produced directly from original creation package), or original software format); 3) Included a 100 word media summary of your paper when requested at submission. Please ensure you have entered correct contact details (email, institution and telephone) in your user account; 4) Included the raw data to support the claims made in your paper. You can either include your data as electronic supplementary material or upload to a repository and include the relevant doi within your manuscript. Make sure it is clear in your data accessibility statement how the data can be accessed; 5) All supplementary materials accompanying an accepted article will be treated as in their final form. Note that the Royal Society will neither edit nor typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details where possible (authors, article title, journal name).
Supplementary files will be published alongside the paper on the journal website and posted on the online figshare repository (https://rs.figshare.com/). The heading and legend provided for each supplementary file during the submission process will be used to create the figshare page, so please ensure these are accurate and informative so that your files can be found in searches. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI.
Please note that Royal Society Open Science charge article processing charges for all new submissions that are accepted for publication. Charges will also apply to papers transferred to Royal Society Open Science from other Royal Society Publishing journals, as well as papers submitted as part of our collaboration with the Royal Society of Chemistry (http://rsos.royalsocietypublishing.org/chemistry).
If your manuscript is newly submitted and subsequently accepted for publication, you will be asked to pay the article processing charge, unless you request a waiver and this is approved by Royal Society Publishing. You can find out more about the charges at http://rsos.royalsocietypublishing.org/page/charges. Should you have any queries, please contact openscience@royalsociety.org. Comments to the Author(s) This excellent and well-written manuscript provides a thorough description of an important new sponge with remarkable preservational fidelity. The novel combination of characteristics observed is skilfully applied to the emerging picture of sponge origins. The phylogenetic interpretations proposed are well defended, precise and clear; ambiguities are carefully considered, and the conclusions are measured and well justified. I have no hesitation in recommending the manuscript for publication.
P10L30. The authors may wish to consider discussing the carbonaceous hexactine spicules described by Harvey (2010, Biology Letters) as examples of semi-rigid non-mineralized (demineralized?) spicules. Fig 1. The density of panels is very high, making it difficult to benefit from the stereo pairs; could these be given a little more room, such that they can be viewed more comfortably? Note that abbreviations are out of order in the caption (cc before co).
The captions to Figs 5 & 6 seem to have been swapped in the PDF proof.
Reviewer: 2
Comments to the Author(s) Dear Editors of the Royal Society The paper: "Three-dimensionally preserved soft-tissues and calcareous hexactins in a Silurian sponge: implications for early sponge evolution" is an important contribution to the knowledge of the early evolutionary history of the Phylum Porifera. The authors present compiling evidence for an original biomineralization of hexactinellid spicules "calci-hexactines" that confirm the new vision of the early evolution of sponges with diffuse limits among Classes, in contrast to the well differentiated taxonomy among extant sponges. Besides, they show with a 3D technic the organic preservation of the wall morphology including internal chambers, which is extremely rare among fossil sponge preservation.
I think the paper is of broad interest among paleontologists and neontologist. You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact. Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published. 09-Jul-2019 Dear Dr Sutton, I am pleased to inform you that your manuscript entitled "Three-dimensionally preserved softtissues and calcareous hexactins in a Silurian sponge: implications for early sponge evolution." is now accepted for publication in Royal Society Open Science.
Dear Kevin,
We thank the two reviewers for their enthusiastic endorsement. Responses to their particular comments and suggestions are presented below (in bold). All changes to the manuscript have been tracked; some changes are minor editorial tweaks of wording rather than responses to reviewers, so we have identified changes made in response to review by highlighting in yellow. As requested, we also provide a clean version of the manuscript with all tracking and highlighting removed.
Please note that while the instructions we receive ask for the supplementary information to be in final form, ours still includes highlighted slots for the final published DOI and year, as of course we cannot provide these at present.
Best wishes,
Mark Sutton

Reviewer: 1
Comments to the Author(s) This excellent and well-written manuscript provides a thorough description of an important new sponge with remarkable preservational fidelity. The novel combination of characteristics observed is skilfully applied to the emerging picture of sponge origins. The phylogenetic interpretations proposed are well defended, precise and clear; ambiguities are carefully considered, and the conclusions are measured and well justified. I have no hesitation in recommending the manuscript for publication.
The mixture of form-taxonomy with formal taxonomy makes me a little uncomfortable. If 'Reticulosa' may be polyphyletic, is it necessary to assign the genus to an Order at all, rather than leaving it in open nomenclature? This said, the paraphyletic 'Reticulosa' envisaged in Fig. 7 clearly has some taxonomic value. As the reviewer notes, the paraphyletic 'Reticulosa' retains some pratical value as a label, and hence we prefer to retain it as-is in our manuscript. Workers on fossil sponges need to have a concept of what a reticulosan is; we feel that removing it from our taxonomy would degrade the utility of our work. While of course we agree that paraphyletic taxa are not desirable, we prefer to indicate this through open taxonomy and discussion, rather than simply to excise the name.
P3L1. Suggest removing 'both' to avoid ambiguity (were both spicules preserved, as well as soft tissue?) Fixed ('both' removed as suggested) P4L32. 'stem-group' requires a subject; all fossils are by definition in <i>some</i> stem group. Suggest removing 'stem-group' or specifying 'fossils from the stem-group of X'. Fixed ('stem-group' removed to resolve the tautology) P9L26. Is it worth specifying the evidence that this is calcite, rather than any other polymorph of CaCO<sub>3</sub>? Presumably the presence of Ca alone does not discount ankerite? I wonder whether there might be value in mentioning the number of specimens in which mineralogy has been determined, to assuage possible concerns that the absence of ankerite or primary silica may reflect a chance variation in taphonomic regime. The text does state that calcite is evident optically. Without complex crystallographic work there is no simple way to differentiate calcite from aragonite, but these two polymorphs are relatively
